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RjE B2 YPH499 NI S @K E ARS 2R
ZINMEBETHIEL I

HAER ARK BRE R R

(NEHPHOCEON S EY TRERE fk  014010)

WE DR R RS AIEGE LR A AL R LT e TR B A4 0 L hAR
4, BATE AR F# . PR 5 4 &4k L oh R R &M AR AR AT sz bk ) aF iR
RAAL A DNA ZHAREIH A FET L A5 E L, mBsAI5 £ E/K L 10 MNE 44
¥ 59 4 Ay A AR W AL SR A ) A R AR RSN B R R e s A ey 3
Fo & A ALAE 5 o 2 5 AR G N TRAR RSN AT AR R B B AT SR T R AR R, SF AT
Biotin ARITAM] , 2K )& A Image J 24 547 R B B hI AL 46 5 5] BTG mAZ MR RE A 09 5% 85, 4R
A, R Image J B AF3F A7 MR 48K A8 7 5% 35 3 4T A7 : ARS304 > ARS303 > ARS313 > ARS302 >
ARS306 > ARS314 , ARS305,ARS307 ,ARS309 , ARS315, 1k i& M B #4248 5] 48 5 /& M B AL 48
T 9 I 5 T s Az R s B A AL EARSF B IL T A MR R Z X

XEERE BEME ARSEH HAVREAL BMRAER

HESES Q344

B/ Y T 25 M 010 2 00 3 R R
1 DNA 2] o S S S A B MR 6
SRR B, 1125 165bp BRIERT T DNA ¢
FIRIES RS 00 /R PR 418 11 (413 19 H2A, H2B , H3
T HA 4 FI0T) 4L, Hri 2 147bp BRAERT 28R/
1A &I 1. 65 P&, i linker DNA | £y 20 ~ 50bp , % /)M A
TEQLER 1 HY ROFEF T IR MR AE 454, — 54735 R4
WY R B L5 . FoP, ol DNA FIZ1ZE 11 A
PSS £ /N, BEL TS0 M A B3t o 28 2
FBIRIZE 4 0 DNA, Tif linker DNA 1147 AT A 1551
S AT 1 T, SE UM %35  DNA 2 15 52 A
BESE R, HATIA N MERIE (25 DNA F
SRR I T AR, I A R 2%
L i R L/ 0 93 A SR 25, R L R
LA R BT RS (X AT B 5 T

Wk H 491:20140920 & (8] H 1 :2014-10-23

* [E K 3 AR = A4 (61361014), W52 H B KRB 5 &
(2011MS0504) ¥¢ W33 H

w30 IVEE , B (546 : nmcailu@ 163. com

YL B IMAE e 2 T 2 AL AE AA/TT & 4R 11
DX 3 T 7 R g e £ A o, A% /AR S8 2 i AE CC/ GG
AR DR L R IMACE R T S R A i A
TG, HRREA ARG

W/ IMAR I 7 A 5 B I8 A . B S IA S & 4
A OL s AT B0 TR/ IMA B Z X, Newlon 55 X [ £
5 G fAk 1= 19 A~ B & 1l /¥ 51 ARS (autonomously
replicatory sequences, ARS) [ 52 il 1% ¥ K A Toiz/MA Y
SENLIFAT TS R 3, 10 AMIKHE P ARS 4 F 4%/
AR o 4 R 5 X8 5 AN R T M ARS L FAZ /M i His
BRI, A ARG (1) ARS304 1 ARS305 Y45 4% /)N
B HIE AR 2ER T,

A%/ IMARTE Jr s G €00 I P S 80 7 VR 45 2 40 M A%
(A BT, AR ARST (1 2802 ok A%/ MAC T HE S
SE AV, PP o A TR G T Ak AR T 2 58, S5 R R
ACS I Tek/MAE DL 5 B A WFSE R A TE ACS b, A
TR /IMAENL 115 ELTE ACS AN, 4% /I (1) 437 Bt 5 )
ST HIEE B ACS 0 A% /MR 25 B R 37 A
SRS T ORC PBI S5 4 52 il b (o7 £, R4 ) 52 11
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LGS AT IR 5 P v 30 0 e AR X A TN
Y1 SFORL - ARS W Y 4 AT 0 ), 2% B A% /MAAE
ARS WA 53 A7 BLAT — 2 1 R, BIVA2 TS B 067 05 43
i FR/MELZ X, IF B BUAR 5] ik, A n] R
J& ORC 7ERBI45 A ARS 1 #2 P 75 22 ARS W il % /)M A
{OF AT AR
FFHERIB ARSI T A%/ IMA 2 25 7] AR I/ M TE
ST R AL, 2 AR A T A /M 4 e
PRI A 2 A R T A oAt 2 1 R 7, % S 2 F
FEANGE R R, R ) R 3 B 3k AT DA AR T
DNA J3 5145 B I AZ IMAE R AL TR

itk — LW BRI IR BEAS ] ARS 52/ i 2%
MISC R AR 3 B IE TR RSN A TR M T ARS 7
GBI AIMR L, FF 455 Tmage) B PFI3Hr i 4% ARS J7
G TG SR /IMARE 7 5855 o A 9 B T 5 e e {
AR R R R R S A% /MR E ) 6 R 9 B
B DNA & RGP & EEZ Y3 L

1 #&# #

1.1 &AF5EFRK

IS B R R M 7 A5 W () O T vl i 2 B sy
A BR /7] 5 Streptavidin-AP Conjugate , CDP-Star I H
Roche /A 7] ; Amersham HybondTM-N "y B GE Healthcare
23] s DNA BRI issn) & 8 E i TAw .

50 x TAE HL k2% (il : FRE 24. 2 ¢ Tris 7T 40 ml
AR, A 5. 71 ml pKEEEZ A 10 ml 0.5 mol/
LEDTA , f1fin £ 8 F/KEZE 2 100 ml, %R RAFE o

2 mol /L NaCl;52.6 g NaCl,9 ml 50 x TE Jjll K& 7K
ERZE 450 ml;

1 mol/L Tris-Cl: ¥ 24.22 g Tris, I A 150 ml 7K
Ve WRER RV pH 2 9.5 KA U/K E 45 2 200 ml;

10% SDS ) 50 g SDS Jiii A 30 ml /K Hi% i, 68 C
IR IR AR, KRR RE 25 28 500 ml

Block solution: £ 4} :5% SDS 125 mmol/L NaCl 17
mmol/L. Na, HPO, .8 mmol/L. NaH, PO, ;

Detection Buffer: 043 :0. 1 mol/L Tris-C1(pH9.5) |
0.1 mol/L NaCl;

Native loading Buffer:50% glyceral 0. 1% & [} i %
F 0.5 xTBE H;

HEE/NRES A el & A H2A, H2B, H3 Al
H4 LA 1) o 4 BORL R A A RIS 25 R0k 4l
o ENEDATHY, BeJa X 2o Ak aifl, &

3.96 pg/plo
1.2 (=550

BRI AR PCR AX B AR A | A~ K
B RN A AR AR Ay AR AT
2 7 &
2.1 ARS FFIH3#E
2.1.1 ARS F20 5 443t 75 SGD Hdfa o p 3145 I
QIR R ARS JP3{5 B, s LT X 10 4% ARS 751
IS B AP S 300 bp Ze 7, R 4G 45 ARS JFH115 &
BT g1, ik 1 s, &R XE ARS 751 Forward
FI91#R I3 5" AN Biotin FRIC Y Biotin ARICHIFH

&1 10 % ARS §5#igit 75
Table 1 10 ARS primers

ARS 195 F1(5'—3")
ARS302 Forward GCTTATTGTGCTTTGTT
Reverse TAAGGTACAGTGTTCATG

ARS303 Forward TCTAATAAATGAAGTAAG
Reverse CAGCTTGAATCTTAATC
ARS304 Forward GACGACGTAAATATAGTTCTG
Reverse TCTCGACTTAGTACACCTG
ARS305 Forward ATGGGAATATCGTGTAAGC
Reverse TCAAACTGGCCGGTCTT
ARS306 Forward TTTGTAACGCGATTGTA
Reverse AACAGGAAATTCGCATAT
ARS307 Forward AATGAAACTTTGATGTCTCTT
Reverse GTCCATGTGCTACTGCTTTT
ARS309 Forward CAGCAAAAAAGTGAAGT
Reverse AACGAGAACTATTGAAAT
ARS313 Forward TGCCACTGTATAAAGATGT
Reverse ACTGCTATTTCTATGACC
ARS314 Forward TAGCCTAAAGATACGGTAATTG
Reverse CAGGGCGTATCAAGTCAGTAT
ARS315 Forward GTGGGTATTTCCGTGTAT

Reverse CAAGGTAGATATGTATTTAGAA

2.1.2 ARS F7|# 3% PCR RBKRRUE2 FiR.
*2 PCRRRE&FFR
Table 2 The PCR reaction system

PCR #2407} AR (pl)
10xPCR Buffer 5
2.5 mmol /L ANTP 4
P(forward) (10 pmol /pl) 1
P(reverse) (10 wmol /pl) 1
YPH499 %R 41 DNA (£ 500 ng) 1
Taq DNA R4 (5 U /pl) 0.25
ddH, 0 37.7
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PCR W FRFF . 75 94 C AR 5 min, Y APEIRY”
B BE .94 °C 30 s —iB k 45 s —72 °C 45 s, 1§ 30
W EJETE 72 C Fi4EfH 10 min, 4 °C{£47, (ARS302,
ARS303, ARS304, ARS305, ARS306, ARS307, ARS309,
ARS313 , ARS314 1 ARS315 3B L4351 K7 :40 °C 45
C ,45 °C,50 °C ,47 °C,50 °C,50 °C,52 °C,50 °C 148
C)o
2.1.3 ARS F7lE 4t ¥ PCR=¥Z1.5% 1
BRNEWEEEIC HL Uk 73 15, EB Je o )5, I T i TR J1H%
H % DNA JFr Be i U0 %10 F , 2047 168 B, e el i i)
TEAIAP RS L 11 A4 1) San Prep #1:20 DNA Ji [micis
NGV o FE OD gy 0, 420, I ARS J7 51 1T 585053
JECRETHIN E FEWOGAE , 55 5% ARS JEFIINE =ik, B
Y08 ) 1. 5% BB EEERE , L PCR 445 300 ng,
F£100 V i T LYK 432 PCR ™24, EB 4L (8,47 0L
PRI Al AR 5 (1 10 X DNA FP 41 1) 455 T 2
LB IER, AR R R
2.1.4 ARS F % % 4 M  DLI000 DNA Marker [
DNA KBt 100 bp,200 bp,300 bp,400 bp,500 bp,700
bp,1 000 bp ZH Ji&, #E 17 B B W 5 I i Uk B O Sl
Marker S 4f, HoAr 400 bp &5 4%, 2 DNA 258 150
ng, HAR R DNA 52578 50 ng, A B0 B 11 4k
fRJ5 B %% ARS J351 43 B 50 ng A1 150 ng 55 ul 1)
DL1000 DNAMarker 4%} B, 247 S5 B W Rk Ji¢ Fi Uk 43
B, WA B4 ARS JPAIN 5L R QR S 24 Fov) B2 A
WY 28 5, k20 T 2R A0 03 D06 B2 I i B 4% ARS )7
FIHH
2.2 ARS302 FH{EIMNARKRER

AT FEIAE 4 Csivk B#AE, Bk 48 A 1
B IMAR R

W BN gl Ak i TG Biotin A7 A R Biotin ARic 1Y)
ARS302 Jp ol i kb 12 THETTIR A&, R 525040 0k
JETHIEAT 3 YU BEM e , IO 08 KT £ 8 1K
AL A \NRIR A 3. 96 e/l #i By 0. 396
e/ wl; 1 pg ) ARS302 DNA JEAT {4520 %5, 4t 7 4
3 MR VAR R AEMEE 43 T BTt i 6 ~8 kDa [
BIE IR Z |, BEAT NaCl 284 Bk 2 mol/L;
BB LA ZE A 450 ml ) 2 mol/L NaCl/TE 22wk
Doy NS R YAy R I A L 1 NG o N Sl i Y
JipipEs b PR AL F 5y 24 v/ min g R E 5
¥ 1050 ml (1 1 x TE ZZ 0Pk 1% %5 A F) 2 mol/L NaCl/
TE Z2 /1,2 mol/L NaCl/TE 2 rifi (1) 1% B2 32 A0 #i 1

790.6 mol/L, B4 it FefE 4 CiEHT 16 h LL b, f#l350.
6 mol/L NaCl/TE ZZ vhif , Ut 32 #r i T 800 ml ) 1
x TE G2 i Pk SEiB AT 3 h LA b K@ AT A e i %
Fo B8 Ve 1) KR 5 i) EP A8 rp T 1 x TE 8 8 O % {4
L4 CIRAF T AL/ IMA LR AN 3B
&3 ARS302 {k5MEZSE R R T
Table 3 ARS302 assembly system in vitro

Ratio( octamer/DNA ) 0.8 1.2 1.6
V(DNA gsz02) 7.25ul  7.25pu 7.25 pl

V (otamer) 2.02 pl 3.03 pl 4.04 pl

V (5mol/L NaCl) 24 pl 24 pl 24 pl
V(1 xTE) 26.73 ul 25.72 pl 2471 pl
SRR 60 pl 60 pl 60 pl

2.3 ARS302 #Z/MEB I

RS 4 WCT7 , h 4 5% B native page JiE, 76)2 #r
AR, B 1/10 4128 J5 1 FF & 5 Native loading buffer
TRA G R, 42 5% native page [ 53 B, HLUK 2% th il
0.5 x TBE &P s 75 100 V AT , EERE A7 B
vk B EIBERL TR 1 ~2 em BHE 11 HEL K 5 70 55 AR AR
JEETAT U AL IR 0.5 x TBE ¥, B R O BEE , K ff
TE FL AT ) JE e RO 7 BE S b, /)0 HERE I B i Al
B TEBER T WAl — 2RI A I8 40, JR1E e Je i b7t
i = ZRILAIUELR, 25 mA 36 min R E T
A SN SEHAL T, AN SR S T R 2 ] AR
ks B Je Je IR A AT Blocking Buffer (/)& 7 HL,
BHTAKEREIR E2DEM 1 h 808 % ##2 Blocking
Buffer, il A Streptavidin-AP $T & # B ( H 15 ml
Blocking buffer % 1 wl Streptavidin-AP {44 ) , #EATH1
PRIBEE 45 min {8 35 577 A BRI, N A3 B9 Wash
buffer FEIE 5 V<, B 10 min; KB 7E X ST LB
W PN, B s CDP-STAR 5 Beik ( F 398 wl Detection
solution Fi ¢ 2 wl JIE4) CDP-STAR ) X521 T AY IE 1A
WE 1 ~2 min; FERF S, BT —3R XU A, 25T A
B GER, RIS B A KIS Ve

%4 Native page % (5% ) By &l &
Table 4 Preparation of native page gel (5% )

5% native page £52H7) A (ml)
30% PIMETEM AW (Acr: Bis =29: 1) 24
5 x TBE 2.4
10% 3 R A 0.168
TEMED 0.008 4

fin ddH, 0 % 24ml
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2.4 10 £ ARS F5ykspALE
10 £ ARS 751 DNA RYIRSMNA B BAE L TR IF 2.2,

BE2% ARS JF 511 DNA B R AN S A6 FiR .

RS REM ARS FIFMNAERNER

Table 5 Low activity ARS sequence assembly reaction system in vitro

RR P& A5 ARS302 ARS303 ARS304 ARS313 ARS314
V(DNA 4zs) 7.25 ul 12.7 wl 8 ul 7.20 pl 8.20 pl
V (otamer) 4.04 wl 4.04 pl 4.04 pl 4.04 pl 4.04 wl
V(5mol/I, NaCl) 24 pl 24 pl 24 pl 24 pl 24 pl
V(1 xTE) 24.71 pl 19.26 ul 23.96 pl 24.76 pl 23.76 pl
SRR 60 wl 60 ul 60 ul 60 pl 60 ul
*6 SHiEM ARS FIEIMAKERNER

Table 6 Highly active ARS sequence assembly reaction system in vitro
R FR B2y ARS305 ARS306 ARS307 ARS309 ARS315
V(DNA zs) 9.80 pl 10.42 ul 7.00 pl 8.27 ul 6.33 pl
V (otamer) 4.04 pl 4.04 pl 4.04 pl 4.04 pl 4.04 pl
V(5mol/L NaCl) 24 pl 24 pl 24 pl 24 pl 24 pl
V(1 xTE) 22.16 wl 21.54 ul 24.96 ul 23.69 pl 25.63 ul
AR 60 wl 60 ul 60 ul 60 pl 60 wl

2.5 10 £ ARS F 392 /MEAZERT

FEJZATVR AR, B 1/10 4135 5 1 RE i EA T 5% 1Y)
native page BEMEHLUK 7 5, e I 58 S SC B B AT AR
S TR ) B g R 4R AL BRI 2.3
2.6 ARS FIIAKEEE AN

FH Tmage J 5144 %) 20 2% 1] i #E 4T B UK S5 K BE L
S3HT, USR] ARS T8 B /MARE J) 5 55 o /M4
EETREE A, N AT E A = B/ IMRE S8 1
DNA/ [ #1119 DNA, i, X 8 4% ARS JP51E 68, A B
i) DNA F7R AR A%/ IMA ) DNA

3 #R5WE

3.1 ARS FIEEMSH

AR — L 5 G R ARS (&4 5 H 5
FIVFHIER) X FR 38 FH SGD Bl i S B B 24 5 F B
£ SGD i P ARAF 5 YL (i 14 10 2% ARS J¥51I{F
B R B8R 51 43 AR 300 bp A4, 153 ARS 4
MAE (GC% H JC ACS PS5 B, gtk 7 fir
7~ , 1 10 25 ARS [F5IH) GC% WA KK ER A8 7E 30%
A7, ACS S ARS R i DNA & H %0 )7 51, H 6
AMIIEPE ARS 14 AN ACS, TGRS 4> ARS Hr 4

I ACS, X R T ACS ANEEVE N 55 ARS {5 1 =
R ME—FRiE. 2 7 RIHLRIRHR S ARS JP 5 #A
ACS (HHAE ARS J3#51] FALE A A, i AT fE /2 T2 ARS
IETEA R RN 22—
3.2 ARS F7%|f PCR ¥ &

TEZRAT ARS JPHII}, 5 247 K&t PCR Al DNA
[l zifl, L YPHA99 [ hpAE[H 41 DNA Syt , 705 LA
10 X 51 #y 2E 17 PCR, 3R 4% 300 bp =47 9 H 1 A Bt
DNA,JUS pl PCR =4, 48 1. 5% IR R EE I L Uk 73 25
R, 25 A 1A 2 B - H R Be DNA {37 & 1E#
AR . (e PCR e R, BT, A SR Gl
ST BT Rl PCR BRI AT ERE , &
2>t B A R AR
3.3 KREWKLEL ARS FF5I

H B i Br DNA HERfYIE]F A, £E2E47 2 [l e 4
AR, LUK G bR 1 x TAE, D1 H i) 2% 28 i
YA, 5 IRE B, A O DNA [R5 i v B 01 5 6
atifea 7= 4% 300 ng, ££ 100 V HLE T 28 1.5% 1Y
BIR BB LUK 73 2, EB Qe @A IRILEE, anlal 3 i,
10 XF DNA J3# 51 (19 2% 5 3 A& , o B 1 8, JC AR 45 55

2T o
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xR7 BENSEEME10 K ARS FIER
Table 7 10 ARS sequence information of Yeast chromosome III
" HEAE ARS ARS i & GC% ACS 551 ACS i & ARS K- bp
ARS302 14575-14849 31.3 + (TTTTATATTTT) 127 ~137 291
ARS303 14871-15213 31.6 + (ATTTATATTTT) 316 ~326 294
IR P ARS304 30200-30657 32.5 + (TTATAAATTTT) 230 ~240 303
ARS313 194265-194513 32.1 — — 303
ARS314 197378-197609 28.0 — — 292
ARS305 39159-39706 33.0 + (TTATATGTTTT) 421 ~431 293
ARS306 74458-74677 30.0 + (ATTTATATTTA) 64 ~74 291
s ARS307 108780-109295 35.7 + (ATTTATGTTTT) 181 ~191 303
ARS309 131985-132328 27.6 + (GTTTATATCTT) 62 ~72 301
ARS315 224816-225061 31.7 — — 303
“ +7 represents the ACS sequence, “-” represents no ACS sequence
M ARS302 M ARS303 M ARS304 M ARS313  MARS314 - DL1000  ARS3
- — - -——-
T - - 1 p— p—
- = = -— —
-— = -- e D o D
¢ e Gl oy -

"

1 (K& ARS F 3R B Ak 45 R E
Fig.1 The recovery and purification result

of low activity ARS sequence

M ARS305 M ARS306 M ARS307 M ARS309 M ARS315
- emin _— - - —
- - - o -
LS o - . S
" - - -

2 AN ARS 7R B il 45 R E
Fig.2 The recovery and purification result

of highly activity ARS sequence

3.4 ARS FIIRESRERN

Xf I Al AL IS 1 B 4% ARS 581 43 51 B 50 ng il
150 ng 5 5 wl % DL1000 DNA Marker 1F Fb%5¢ , 7547 35
EARREE IR FL VK 235, LU 2% ARS J¥ 81 52 B2, dn ] 4

3 HBYRE ARS302-ARS315 £1]]
B 10 g f PR ik A U 45 3R
Fig.3 Electrophoresis test results of
ARS302 - ARS315 recycling

S iR, %42 ARS FPHIR 1L, 150 ng f) DNA &
5 Marker 9 400 bp 472 L 2 5,50 ng 1Y
DNA #4155 Marker (Y H A 2571 58 B TO W] b 22 57, 1X 3R
Bl4E2% ARS 8137 Biotin FRIC FIANT Biotin ARICHY Y
DNA e B I 1 BEA HEf

H55E 2% ARS JF41af7 Biotin ARICHIAA Biotin 1id
(9 DNA RE SRS 5 5 Sh-10 UL 35606 BE 1 %E DNA
AEEEFMREE , B3 % ARS J3 4 i i B2 R 3 UK, TROT- 2
{EL, H13R 8 R, 2% ARS Fp 81 (il 4l B gk B 468 vl LA ik
TR/ IMAIRS N A
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DL1000 ARS302 #7if ARS302 ARS303 #R7iE ARS303 ARS304 #7iE
50ngl50ng  50ngl50ng  50ngl50ng 50nglSOng  50ngl50ng

DL1000 ARS304 ARS313 #7iC ARS313 ARS314 47  ARS314
50ngl50ng  50ngl50ng S50ngl50ng 50ngl50ng  SOnglSOng

4 K& ARS302-ARS314 £ 5
A R 4G MY R K
Fig.4 The concentration test of low activity

ARS302 - ARS314 sequence

DL1000 ARS305 #Ric. ARS305 ARS306 Fxic ARS306  ARS307 #Ric
50ngl50ng  50ngl50ng

50ngl50ng  50ngl50ng  50ngl50ng

DL1000 ARS307
50ng150ng

ARS309 #7it. ARS309 ARS315 #7if ARS315
50ngl50ng S50ngl50ng  50ngl50ng S50ngl5Ong

5 S ARS305-ARS315 57
B R BE AR R K
Fig.5 The concentration test of highly
activity ARS305 - ARS315 sequence

*8 BWRBRMAE.RERRE
Table 8 The purity, concentration and

quality of purpose fragment

ARS J¥%1] DNA H 75 A 5 0 v B ODs0/380
ARS302 138 ng/ pl 1.84
ARS303 79 ng/ pl 1.78
ARS304 125 ng /pl 1.83
ARS313 139 ng /pl 1.85
ARS314 122 ng /pl 1.80
ARS305 102 ng /pl 1.81
ARS306 96 ng /pl 1.82
ARS307 143 ng /pl 1.80
ARS309 121 ng /pL 1.84
ARS315 158 ng /pL 1.87

3.5 ARS302 ftz/MEE MBI R

HHEE/\RIKE ARS302 J741#0.8.1.2 5 1.6
18 U ZE 2B F i) B2 2B I R it R R 1710 AT
5% native page HLYK, ] ARS302 %1 DNA [#54F R X
R, B R T 8 R AP Sk B AT BRI IR R
N S A5 AN E 6 i, R ARS302 J3 41 4t a7 {4
HPH AR F, IF 3 5 Biotin ARid K I & LA &K 15
DNA FUH 1.6 B 2H B S8CR BT, B L A9y 0.8 FhI
1.2 W B/ MARREZ % b, A S0 3 Ik, A< LL ]
g 1.6 Wb A FIOIRZS N AU 5 DNA RY Lo 3]
VER AR, UG E /R IK 55 5% ARS 54
2 1.6 LU IEAT A e o AH I, B/ IMA IR M 20 % LL 41
ISR AR/ IMAAI 7 38 5 i — DR

0 0.8 1.2 1.6
W > Nucleosome

6 ARS302 FF3I{RSMNE BIZINMEHI 25 R
Fig.6 Result of ARS302 sequence

forming nucleosome in vitro

3.6 10 % ARS F5IHy RSN AT
A& AN RIR 55 ARS JF8I% 1.6 [ Lu it
TP R IS RN 7 0 8 R, XHIRTE M ARS SR,
ARS302,ARS303, ARS304 5 ARS313 #EH141 % 4 /\ R
PRTEB T R/ T ARS314 JEABAT T A% /NS 5 %)
HGPERY ARS S5, KA ARS306 JE A 1§35 (9 4% /1y
U LB RGN ARS FEAIBATE B/ IMA
ARS302 _ARS303

ARS304 _ARS313 _ARS314

0 16 0 16 0 16 0 16 0 16

Nucleosome

7 K& ARS302-ARS314 F 5l
RSN IME SR
Fig.7 Result of low activity ARS302 - ARS314

sequence forming nucleosome in vitro
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ARS305 ARS306  ARS307 ARS309 ARS315

0 16 0 16 0 16 0 16 0 16

Nucleosome

d 2
: 1 - 1
2 8wy
B8 &i&tt ARS305-ARS315 5k

SME B IME RIS R
Fig.8 Result of highly activity ARS305 - ARS315

sequence forming nucleosome in vitro

%9 10 %& ARS FEFH%E

3.7 10 £ ARS FHIAER R Z/IMEEE S EL 8

FH Tmage J 3AEXF 10 & ARS J7 31 gl i /MA g 2%
() DNA JF77 78 & LR, 45 3 9 iR .

AL Tmage J 3F50HT ARS304 A%/ IMA L B9 iy
2.989, fE Jy i ak , ARS303 % /M 4 8 B oy 1. 395,
ARS313 12/ MR 2EHE R 7 0. 714, ARS302 A% /M2 3%

381 M 0. 706, ARS306 4% /N {4 41 2% 3 Ji o 0. 031,
ARS314 , ARS305, ARS307 , ARS309 F1 ARS315 #% /MA
ZHBETREEHS A 0, B ARS JE U /IMARE J1 55 55 : ARS304
> ARS303 > ARS313 > ARS302 > ARS306 > ARS314,
ARS305,ARS307 ,ARS309, ARS315, {4k, /G 15 1k

TR Az MR BE

Table 9 The ability of 10 the ARS sequence forming nucleosome

ARS WA/ MAZESER) DNA 1 band {5 £t DNA 1y band {f B/ MAZH 2 3
ARS302 205.177 290. 533 0.706
ARS303 179. 686 128.879 1.395
ARS304 197.567 66.102 2.989
ARS313 253.451 354.821 0.714
ARS314 0 265.636 0
ARS305 0 316.005 0
ARS306 18.987 609.819 0.031
ARS307 0 510. 104 0
ARS309 0 805.325 0
ARS315 0 286.292 0

ARS BT P ARS BYR/MAZLRERE S iR, ARS 7EK
L A s, 2 ) A2 o7 S i 2 o A A A £
N7 I ORC 1925, B IMA i 4 2 BELIGH A2 AR A o7
AR , AT e 1 P ARS B TE TERY ARS 22/ VAL
HRET Lk

225 3k
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Comparison of ARS Element Forming Nucleosome on Saccharomyces
cerevisiae YPH499 [l Chromosome in vitro

ZHAO Xiu-juan ZHENG Xiao-dong XUE Tao-tao CAI Lu

(School of Mathematics Physics and Biological Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract The regulation of DNA replication initiation sites has a guarantee for DNA replication and cell
division. Nucleosome positioning is an important factor for the regulation of DNA replication initiation sites. But it
is not clear that how nucleosome positioning regulates DNA replication initiation. It has important biological
significance to understand the mechanism of DNA replication initiation. In the study, ten autonomously
replicating sequences( ARS) of Saccharomyces cerevisiae YPH499 [l chromosome were divided into efficient and
inactivity groups. These aim sequences were amplificated by PCR, then recycled and purified using TIANgel
Maxi Purification kit. A gradient salt dialysis method was employed to assemble nucleosome in wvitro, then
nucleosome depended on the purpose sequence were analyzed with Biotin labeling method. The ability of forming
nucleosome was analyzed with Image ] software. The result showed that nucleosome assembly strength which was
analysised by Image J software is respectively 0. 706, 1.395, 2.989, 0, 0.031, 0, 0, 0.714, 0 and O from
ARS302 to ARS315. In other words, nucleosome assembly strength was as follows ; ARS304 > ARS303 > ARS313
> ARS302 > ARS306 > ARS314, ARS305, ARS307, ARS309, ARS315. The results indicated the inactive ARS
were more likely to form nucleosome than the efficient ARS; Replication initiation sites often show anucleosome-
depleted region.
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